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Abstract (Basic) : WO 9311237 A 

A humanised antibody has an amino acid sequence of the CDRs derived 
from the sequence of the CDRs of a monoclonal antibody (MAb) having the 
specificity of binding to resting and activated T-cells, inhibiting 
T-cell proliferation and lysing T-cells from mice transgenic for human 
CD2 and in which sufficient of the amino acid sequence of each CDR has 
been retained to provide the same specificity for the humanised 
antibody. 

Also claimed are a humanised antibody in which sufficient of the 
amino acid sequence of each CDR shown below is provided such that the 
antibody is capable of binding to a human T-cell antigen: light chain 
CDR1 (seq. ID3 and 4), CDR2 (seq. ID5 and 6), CDR3 (seq. ID7 and 8), 
heavy chain CDR1 (seq. ID 11 and 12), CDR2 (seq. ID 13 and 14), CDR3 
(seq. ID 15 and 16) , a DNA sequence encoding the light chain or the 
heavy chain of a humanised antibody, an expression vector which 
incorporates DNA sequence above; and a host transformed with the 
expression vector. 

The humanised antibodies are prepd. by expression of DNA encoding 
the heavy and light chains in a host. The CDRs are pref . derived from 
the rat IgG26 anti-human T-cell monoclonal antibody YTH 655(5)6. 

USE - The humanised antibodies can be used for the treatment or 
prophylaxis of T-cell mediated diseases such as graft versus host 
disease, transplant rejection and autoimmune diseases such as Type I 
diabetes, multiple sclerosis, rhematoid arthritis, systemic lupus 
erythematosus and myasthenia gravis . They can also be used to prepare 
immunotoxins . They can also be used for T-cell typing, for isolating 
specific YTH655 antigen bearing cells or fragments of the receptor and 
for vaccine prepn 
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(54) Tide: CDR GRAFTED HUMANISED CHIMERIC T-CELL ANTIBODIES 



(57) Abstract 

A humanised antibody is provided in which the amino acid sequence of the CDRs is derived from the sequence of the 
CDRs of a monoclonal antibody having the specificity of binding to resting and activated T-cells, inhibiting T-cell proliferation 
and lysing T-cells from mice transgenic for human CD2 and in which sufficient of the amino acid sequence of each CDR has 
been retained to provide the same specificity for the humanised antibody. 
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Tcchoe - PflC-l^o/f 7^t^;y^V7 

#M (7-- tf *JJ:tf 7 2X3^^1 (Wfi> * 

*T3 01M **KJt**fc. ««OtM * ^fcli. 10# 

. v>7A*-2 O^TtttSU U5^ ("2fltttt 
*«k?lT«l*tfc. TklBtWllt. 2«r//o- 
7.T««ttc» tfcttlCv 3 5 Ob p*P CR£«Xtt*«Kt 
fc. COP C R£l£4to*, PitlStfBitEI I 

•ew»t/^ :ni^^-Mi3VH«PCRi 

(Of Witt it 1 1.. 1989 ) OP i t I JtCf B . t E I t ttffl 

*p* f *4-^f-*->*-£*-5'«:'tfe CSiim II »t. t 

PH1I ISA T4:$4U-M67. 0177)) TM-tfciC6* 711 655 
7iae^li* CDR.2iCDR3<0W<07U-A7-^B* 

c&iu^fiPit i i « 

Ofi^o-iV^ttiU, KPCR£Jfctt*P • t 
*Tifi<fcL, Ml 3mp 18 (riilirl-rurii M il.,Cni 
33, 103- 11?. 1945) «> P « t I flKfcK ^o-sv^Lfc.. tt 



^"C, Ml 3ra p IB^bP t t-(7>//> b *HlRtL, 
cn*Ml3VHPCRl (VflPi t I-Bi tEl 17 
5/>>hi4t>OPi t I BttK * o-^ VT'-ri r £ 
KJfc«K 3S£« VHiflfc**ffffl*Lfc. Pi t 179// 
tttEttttCB OfltilHl") fr'EfllflffIC 

j:,T«sinfc. fltti;. in 6$5 Tii6G^6<rt«BP » t 
iflttt-o^tfio:i (CPS, a»^o-->^^tt« 

/Sn, CW*<ttS*nfc. £ eo 6 0 b p ©7 ^ V Hi, 
VH • PCR&£tt*Xmn I -Bg 1 I IT2fit5lliU 
W 1 3 m p 1 9 (D H I nc t I - B a n» H KStti: * 

tt£©P CRifttTfcfc? VH • P CR£0t«SS> 

MU*f Kfi^fi. &tffctR£<ORNAa*iKJ:->t\ 
$_OVH K> Y >c DNAMW$M:«-»fc. cONA 

U s YTH 655!*<**<2* * b<0 t&t>ti* 9 

YTH6 S Stttf O I B^> ^ D-A>/tfiWftS 

7^-Kfi£ (Ctlffarli it il,, l!i(ki»lHr/ t 18, 5294, 1J71) 
«c J: ^ n/:. £ R N A** ^ ra R N A tftltiJ fc * 

ir. <<J T) (Dyni 1 tt) H 



7? X i o-->/<0fc#5O+ * > { B R L tt) til 

w ummm ni/toRNA^ 

& c DNA*&*U :M7-^3K.pSPORT-lt: 
^o-i^^tfc, fr<D»ftl9$n/:cDNA/pS?OR 
T-15-f f-^j >£££ttJK J: 0 , ^BHHii Uliclnc? 
DB5i CiflMtuI (fill (BRLtt) Ictt ? nfc. * 

5. 00}7a--i</W # > K rf--f d >7 < - Uimhis) 
±tctiat^n* tilit«li ci il (Kitlilt Acllt lit. 17.(52 

.1989 ) o%m*tvt~>Tmmi* Rttu-cBJtufc. 7^ 

*-*55r? 3 03JH, 0. 2XSSC, 0. USDS 
6«LttcHt«M1 37 7'^J:»^s 7^4»^-*x 

9 «j 57a-7*t^tt-rfifcfeicmi^nf:. c 

OKI 3 7 r-n»U» Ml 30U'<-x7 9-<^-RC/ 
ai/<-tA7'^7-, JfeeM::2*!l«> 3, aF-ATP£ 
ffl^4:ii:it), P C RKJC1C*!* &nfc. 7^/P^-U, 
CUfdiCllUM CIUI.II. I9fl-1»9. USD 

/x^f 7 V •» K«ffi«tt + *Cl3l*T, 2 5 P I OttWfitt^o 

-7*fflv^rx> y-->^» nfc. i63 ooiifcftHtt© 

(RictiK ItHi Ifuucl 16, 9B78. H8I ) 7 



<OWtt? o- ><0E#ld<, T7, T3s R 0 V V - 2. <7 - * 
>& (Inrif tt 1 1. . flU. If Si. 74. 5463-54 6 T. 1)77) i:£t^ 

T*ofc, ££'lRt<<0?a->\t, * ?* * * x - > ? 

?ttf*<o as ti- 
lls r 2tis»/| Lytauw;5ffi*fflv*4 c <ct?N 

KOLfi^ (libit <| ■ 1. # 1907 > Ok hijftflfl«7 
7-?i, HSICKVI | (£M B L f-^-x i 

1 9 86?4/!7BIC»tt*nfc Cliltcft.1.6. EMBL? 

«^7-fyfu-)j6«fc Mt rat K4iifn*t # 

tKftLfcH»iL«tt, ^Olirls tC(i»f (till 101 
,197-383.1991 > Otffclc Lfc*<-»T«JK$n*. 

< i ) Lta 

A t : E7* ! DS4§ I 7 : 

Bl : fi£F3 I DJ&^l 8 : 

C i : EFIJ D#<* 1 9 : 

D l : 1 D5^20 : 



¥7-504808 (Q) 

E i '. I DS^2 1 : 

Ft D«^22 : 

G t . EFH DS^2 3 : 

Ht i BFf I 4 : 

PCRKJC (SiiU tt if.Jtfticr 2 JJ. 4S7-4 91. 1988 ) 
ti< % fu ASjfifett fc >/rn * * OibtiO «t»K 
for, fiSEfO^(94tT1^30», 5 0 T?-C2#, 
72rr3#> £20** */u»t>igL/:liu *.tfUc7 2t3 

t i o#fcB-t « c i ic a off^nfc* nis*#ji<mR*f** 

2. 5*tt«T« q#V/5-e (PtiHi tUti Crin) * » 

0ICJ L«T*-»fc. cnU, JSICIKII7 1"-A7-H^ 

Hfti>^4-$'>*/* o — *-/HfiEf$ (DUfl) OCDRL 1 > C 
4 P C RRxC*tT«f6*ifc. ^*<0filC 

rfftt *>n«:, enspcRKit<o£&4*, tpfc, 

5^^>hABi ^ CDi, Eft £ * G H i tt , Pre 
p - A-C e n e O10IAD) tJSV'T, * 7 



RCfDi , t ft: II 79 <?- Ei Jkl/Ht £/Ui»fcttift* P 
C R&JC$fT->ft: 0 C n£<0K££j£ttU flP^7$ry ^1- 
ADi *itf77/>>>EHi «-i:l2 eo 9 isttKL. i 
*i^*0^«lfeOl/4t, r7^7-Ai fcitfHi * 
fflVifcttttA P CRK#<;*OTl$&**ft:. ft»tt<rfch 
ftL*8ift* P C R£tftjj (BPfcAHt ) Curt tt it. 
. 199l<3#ifci:tg -» T* /HT-At £iJ:CfH( I:: fctf 4 
Hind IMtffcfcflJfflLT, r?^; KpUC-18 (B 

K©tE««-tt«L. iEL^flZPilO^a - VtaiRLfc, 
( I 1 ) Htt 

H ft Jt *) * S 7 U * ^ ^ 4 -r - 
A ■ : fSm I D*^2 5 : 

B. : £FU I D1£^2 6 ; 

C. : ffiW 1 Di&^2 7 : 
0. : I Dfi^2 6 : 

E. : E^J ! 05^2 9 : 

F. :£^I D8930 : 
C« : EJd I DH3 1 : 
H. ! &n i D*^3 2 : 

P C R0fz*><O<O&ton&m\ts t KttvCD4Stt (K 



0L7l/-A7-Ui:««o 10 9Z/0*?74:«fli«it fl 
fnt. Mil I. icil. Set. ISA 8a. 1971) T* VADNA^bc 
DNACfctt*ft/:l,«-P*4, ±C« ttlftx. P C R &IC 
^r, :©WS!i:yTfflttOCDR*^f 7 h*4ifc. 
COPCR^Xli, K/f-f^-Ai 

ic^uind AcfE c o r i wet-can***. 

<0^o-^>r^^filCt*^>i^ % S p e £ «fitA<^ at 'J 
rfJt^U5ff-KC«<0KOL7U-A7-^4 (FR4)tt 
*li9TA**t/r. COS p e I Kttli* fc hftttCD4 • K 
H»SO109#§ >'< V v^ttlilii «t 1 1., 1987 f= 
J:i) OXU3Ti>«2 {KO LTI170 !) >0 to^&-> 

o^/'/f^ti ; llUI M U.. 1 987 ) U t hft 

Htt«D3lR«tgEaiRX. P C R&ttttli, Hind ^l/Ec 
o R I TWBrLfcp OC-18 (BRl ) ^K^o--^^ 
in, fELl*E*fl*(>-»fc#**vX 5 Kd<3«*nfc, t 
hitCtCD4tt«L«9FR4t3J:i;c 1 S*0**^, * 9 

(£F91D«^34) *fllv*T. pOC-18 (BRi J + 
l:PCR 9 o-->/inft. 7?<7-X, U3pel0 
flt^JtOCfi i n d IH YittEcoRl 85ffi4 

Ulnd HlfeitfEcoRll5tt*fflV»T, 



P C R££«i0< p U C - 1 B#iZ ;o-r >^ff*U iELV 
fcFR4 * S p e l#fc*flH*« :iK J: t> * fc r-ft«Jft« 

o-^>/*n. cosiaiartKfiv^r, i g g • e l i s 

0 0 n g/«IO l/"C/!'T--Bf ttClBDl* fl*. 
tMtYTH <55«H**J:tfL»*ft»**ScSe<i*Ba&;> 
4 >its NSOfiSISi:, COZm&Oby s*y*.p*w> 

ti: tl= Jt^Ttttfffnfc. YTH 655. JfccHck t I g 
G 1 ffi#Wtt*3J:Cf YTH 655«5^««tt* Stf * > 9 Y T 
H i55(i* iSttTttfiS* •< >T* hlA F 1 4 Kfi^-f* Z £ 
*<F A C S J: ->T^*nfc. FACS (fill D. H. 19 

85 IiH*«ok if tiMf'«'»l«l IsmtUn v *l I f <a 
£4-1 1 i«)v« 1 1 SeliillfJc f iblicitiot, Oilird ) T«j£L 
fc£«U MF I 4lfll!flicfc&r*b hftYTH 455 (4 * g 
/tg] Us * » h YTH 655 C4 * g /tgj * Jtt/+./ 9 Y 
TH 455 C4*g/w] <0fc6c;$ttT$ Vfc. fic->T* fc 
hit*; * D-^Atft*©tt«l«lltt(i*W*nTOft. F 
AC S#tfr(Cfc->T. fc h ft Y TH 6550 M F 1 4 UalS^O 



» 15 ¥7-504 808 (10) 
ens 

< 1 > — lama 

(I) tiiEA 

(A) SR:9A/^A«7r^^f-f'9>" 
H S 7 y F 

(I) i8 (J : A — * a-^r/o-K HO 

10 Ttl : O V K > 
(t) OS : ££D 

(n *<K8« (ZIP) :NW1 2 BP 
(A) i 7^K7>, *\ > ' 

(i) a*> : v f mm&n. ftfftt 

(PI fi\ t V * 'JUT 

(II 09 : £{S 

W «ff*9 (ZIP) : C B 2 1 QP 

(I) S : JSffl 

(fj (2 I P) : C B 2 1 QP 

(ID ftW<o%* : 

(til) E^JOtt ; 3 4 



(u) = >t**- yiarotc pittttiejB 
(At urtiMr^D^-^-fx* 

(I) avtf*-*: IBM'PC.3W<f^ 
(f) ^^Clz-f-^V^^^X^A: 
PC-DOS /MS-DOS 

(0) * *JtT i 

riUitlt Iiltiii 11.0, Turin 11.25 it ft) 

U) tUMfi*? : Cfl 91 259H. f 

(1) tuna : mi$U£ & b 

(2) cai i ds«? i otaw 
to E«onm 

U) fi* : 330 ttSti 

II) C i t*u 

(D) h if!oi>- i fitttt 
(II) #*©a» : e DNA 
(ID tift 

U) ttft*ftt-IS*: CDS 

(t) &B : 1-330 



CAT CTT CTC ATC ACA CAA ACT CCA CTC TCC CTC CCT CTC ACC CTT CCA 
Atf V«| Vit Htt Thr CUi 7hr rro V«l t«r U« fro VjI Sir Ua Cly 
1 J ID IV 

CCT CAA CCC TCT ATC TCT TCC CCC TCA ACT CAC ACC CTC CTA CAC ACT 
Clr Cln AU Str IW Sit Cfl Art *<r CLa Sir Uu Vj| Hl» S>r 
U JJ SO 

AAT CCA AAC ACC TAC TTO CAT TCC TAC CTC CAC AAC CCA CCC CAC TCT 
Asn Cly Aia T>r Tyr Uu 81$ Trp Tyr Uu CU Ly» Pro Cly Cla S*r 
» O *y 

CCA CAC CTC CTC ATC TAT CCC CTT TCC AAC ACA TTT TCT CCC CTC CCA 
fro Cln Uu Uu lit Tyr Ar| VjI Ur Ain Arg Ptaf lir Cly V«l fro 
SO S3 49 

CAC ACC TTC ACT CCC ACT CCC TCA CCC ACA CAT TTC ACC CTC AAC ATC 
Atf Art F*e Sir Cif l*r Cly l«r Cly Thr At* Fht Thr Uu Lyi (It 
•5 70 71 eo 

ACC ACA CTA CAC CCT CAC CAC TTC CCA CAT TAT TAC TCC TTA CAA ACT 
S«r Arg V«l Cla f n Cla At? Uu Cly Asp Tyr Tyr Cyi Us Cln Sir 
- •> tO 19 

ACA CAT TTT CCC TAC ACC TTT CCA CCT CCC ACC AAC CTC CAA 
Tbr Hi P)u fro Tyr Thr ttu Cly All Cly Tfc* Us Ua Clo 
100 103 J10 



(2) E*l I D*?20lfffil 

(I) 

(A) ftff. llO TUB 
(I) £ : T i ? m 

(id 53^oae : f>»<9 

(ilt CKOCK i I D$^2 



152 



)30 



A»p Vil Vil rtic Thr CU Thr pro Vol Ser Uu Pro V«l ttr Uo Cly 
1 5 JO l5 

Cly CU All Sir [1« Str Cyi Ar| S«r Str Cln S ar Uo V«l Mil Sir 

10 2} 30 

\tn Cly Am Ihr Tyr Ua Kit Trp Tyr Uu Cln Lyj ?co Cly Cln Str 
33 40 M 

Pro Cln Uu Uu tit Tyr Arj Vil Sir Atn Ar| PU Ser Cly V»l Pro 

>a )> to 

Aid Ar| Phi Str Cly Sir CI7 Sir Cly Thr At? Ph« T&r Uu Lyi lit 
« 70 M SO 

Sir Arj V«l Clu Pro Cltt Aip Uu Cly A*p Tyr Tyr Cyt Uu CU Sir 
BS 90 ,3 

7hr Hit Phi Pro Tyr Thr Pb» Cly All Cly Thr lyf Lia Clg 
100. IO> U0 

C2) CM I £>«^ 3 cDfitffl 
(I) EW©#» 

O) AS i 48tt»** 
(J) ffi i tttt 

(0) h#a 5>- : 
(10 ^^(OQJK , e DKA 

fix) t*tt 

U) cds 

CCC TCA ACT CAC ACC CTC CTA CAC ACT AAT CCA AAC ACC TAC TTG CAT *fl 
Ac, s«r Sir CU Icr Uu Y*l Hii Sir Atn Cly Atn Thr Tyr Uu Hit 
' i 10 it 



7-504808 (ft) 

(2) Efl t D#§4 CDUlfl 
(If E#lS>tfffl 

0) ; U7i;» 
(DB !7U« 

(A) h*ai>- : fittttt 

(in K?«<&zeta : 1 d»^4- 

Art Itr Sir Cln Sir Loo Ytl Hit Str A.n Cly Am Tbr Tyr Ltu Kit 
I J 10 IS 

(2) £74 I D#*5©«tf 

(i) 

U) £3 : Zlttffitt 

(B) SZ : {*& 

(0 fficoft ; r#tt 

(IH #*<Offl# : c ON A 
(HI tttft 

Ul *»**tK^ : CDS 
(I) &ff : 1-71 
EflOBJI 1 EH I 0**5 

CCC CTT TCC AAC ACa ITT TCT 
Ar| V»l Sir Aid Arj Ph« Str 
1 J 



(2) I D$^60iQffi 
(I) E*J©«u* 

(A) £ £ i 7 7 i J tit 

(HI ^^©ajEB: 

(it) EW^EW ; Gft I DS^6 

Arx VjI Sir Atn Ar< Phi Ur 
1 > 



<2> E?g J D#*7cDif« 

(i) E*i©«m 

(I) £ : ttft 

(o aoa : Z*« 

CP) h jj«n ^- : ittffltt 
(il) M-=F<0«jK i c DKA 

O 0 4*« 

U) *»**t£*: CDS 

(•) &H i I — 37 
OD fiWOEIl : EH I D##7 

TTA CAA ACT ACA CAT TTT CCC TAC ACC 
Uj Cln Sir Thr Hit Pftt Pro Tyr Dir 



(2) D**BO-ffltt 
(I) EftlflD4$8 

U) fi? r 5 7i/« 

(oi mac;- : 

(HI »^oaW : * >'<9 

uu eigoev r e*u d**b 

Uu Cln Sir Thr Mil Phi Pro Tyi Thr 



(2) EJU I EHr*9<0W« 

(0 E?0o«& 
(i) : 297 
(I) % • ttE4 

(C) a©**:"** ' 

(D) h ift o y- : flimtt 
OH .^^©fllK : cDNA 
Ox) 

U) ^tt^Rf 12-^ : C OS 
(Bl ttS : I-I9T 
Oil EIQOtSa : EJO I DS^9 
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CCA CCT TTC C7C AAA CCT CCC CCT TCI CTC AAA CTC TCT TCT CTA CCC 
Cly Cly Ug V«l lyt Pro Cly Ala l«r Un Lyt Liu S«r C/i V*l AW 
' 1 ) 10 I) 

TCC CCA TTC ACT TTC ACT CAC TAC TCC ATC ACC TCC CTT CCC CAC ACT 
Sar Cly fht Thr tht Icr Aip Tyr Trp Kat Sar Trp Val Art CU Thr 
10 21 30 

CCT CCA AAC ACC ATC CAC TCC ATT CCA CAT ATT AAA TaT CAT CCC ACT 
fro Cly Lyt Thr X«c Ctu Trp 11a Cly Aip U« Lyt Tyr Atp Cly Sar 
3J <0 *> 

TAX ACA AAC TAT CCA CCA TCC CTA AAC AAT CCA TTC ACA ATC TCC ACA 
. Tyr Thr a*a Tyr Alt tro I«r Uu Lyi Atn Art Thr tli Ctr Ar| 
SO >S 40 ' 

CAC /AT CCC AAC ACC ACC CTC TAC CTC CAC ATC ACC AAT CTC ACA TCT 
Aip Asn Alt Lyt lar Thr L*v Tyr Leu Cln Hit Str Atn V»l Ar| Sar 

63 )0 n to 

CAC CAC ACA CCC ACT TAT TAC TCT ACT ACA CAC CTA CAA CCC ACT TAC 
Clu Atp Thr Alt Thr Tyr Tyr Cyt Thr At( c *« v «l CU Art, Str Tyr 
BJ ID 93 

TCC CCC CAA 
Try Cly Cln • 



(2) £74 1 D»*l O01IW 

(A) ft* : 197- i ; 64 
(I) & : 7 i / It 
IP) hiring - : Bfcfc 

(id #*<o«a : * 



ft* ¥7-504808 (1?) 

Cly Cly Uu Val Lyi rr» Cly Alt far Laa lyt Uii Jar Cys Val Al» 
J 5 10 |j 

Sar Cly Ph. Thr Pha f, r Atp Tyr Try Hat f, r Trp Yal Ar* Cln Thr 

*> J J 30 

Pro Cly lyt Thr Hrc Clu Trp Hi Cly Ai ? H« Ly* Tyr Aip Cly Sar 
3> 40 »} 

Tyr Thr Atn Tyr Ala Pre Sar Lf« Ly» Atn Ac* Pha Thr tU Str Ara 
JO 35 40 

Atp A»a Ala ty» 8c r Thr Liu Tyr Lao Cln Hat Sar Afn Val Art Sir 
6J 70 is • |0 

Clu Aip Thr AU Thr Tyr Tyr Cyt Thr Arg CU V.l Cln Ar S Sat Tyr 

«0 9) 

Trp Cly CU 



(2) £*]! D*4l lc?tfl*fl 
(I) E*!©*** 

U) ft* : 15tt2ti 

fl) SB : ttU 

«J : H*« 

(D) Moy-i fltttt 
(H) $*OUU ! c DMA 
00 *tt 

UJ WfttStlZ^ : CD S 

U) &K : ]<*•]$ 
(rii E*)S>CI* : E*l I Dtf ^ 1 1 



CAC TAC TCC ATC ACC 
Atp Tyr Trp Met E«r 

i \ 3 



(2) EWI D*^l 2©{j|W 
' (II EHOtttt 

(A) £ S : 5 7 £ / U 
(I) £ :7Wtt 
(D) h # o J>- : fitfttt 
til) ^^OJ9 

(if) E^Oie« : EflJI D§^1 2 

Atp Tyr Trp Hie Jar 
I 3 



(2) Efl) I 1 3 0ISW 

(I) S > tfttt 
(C> tftOtt : 

tiu icdna' 

fix) ttltt 

Ul fftt*£*€? i C D S 

(II ttflt •• 1-51 
(il) EFg<D£« : Efl I Dft^l 3 

CAT ATT AAA TAT CAT CCC ACT TAC ACA AAC TAT CCA CCA TCC CTA AAC 
A*. Jit Lyt Tyr Arp Cly S«r Tyr Thr Am Tyr AU Pra Ser Lau Lyt 
1 3 |0 jj 

AAT 
Atn 



(2) EH I Dfi^ 1 4 (Dfflff 

(A) At : 117 t Vtt 
(1)9 :7i;» 

(Ul : ^ 

(III EWOCll : EjfS 1 (>»^ 1 4 

Atp lit Lya Tyr Atp Cly ttr Tyr Thr Atn Tyr Ala fra far Uu Lyt 
13 10 IS 



(2) E?fl 1 D9*l 5 OttKt 
(I) EFfOttft 

(1) AS : I8tt8*t 
(II £ : &tt 
(C) ttOlt : 

(DJ ¥*0 V- : Ittttt 
Hi) 'a*OttO ; c D N A 
(HI tt&t 

(A) ^tt^fitE^ : CDS 

(B) ftfi : 1 — IB 

01) EfdOCtt : E^d I D*41 5 

CAC CTA CAA CCC ACT TAC 
Clti V«l Cln Art $tf Tyr 
1 3 



-12- 



(2) E^IDfi^l 60mifl 
(I) EFO^tffc 

(A) ft * : $ 7 ! ^ 6* 
(1) &2 iTWtt 
(0) h 4* o — : [fijatt 
(II) : * 

<rl) E*Jo£« ; Efll I D*« 1 6 



Clu VaI CIa Ar» Sir T yr 
t J 



(2) Rfl) I 1 7<&fJI« 

(1) SttOfffft 
(1) 5i : 
(I) H i ftftft 

ro ffiott : -*« 

(W h^D'J- : 
(II) ^0«a : c DN A 
(Hi) /W ^« a AEflJ i NO 
(it) 7 >f** >A : BO 

catcaacctt ctctacactt actcacoxa 



&£¥7-504«08 (18) 

(2) r D#*l 8 Oil ffi 
(S) 82 > ttfift 

(C) ttOft : -*tt 
(II) h #p i>- : dffitt 

<n) #*<o«n 1 c DN A 

(ill) ijtt^ < rtyPEjg : Jto 
(l»l 7 >*-fr > * 1 UJ 
(iH EHeeit : KM! 0*4 1 8 

CCAT7ACTCT CTACCACCCT CTCaCTTCAC CCACACCJtfA TCCaCCC 47 

C2) Eflfl D*<J 1 y <0{»H 
(I) E?!j«04lfc 

(0 = UttXti 

(I) ffi ; f*tt 
(0 

(0) h iff a i>- r Hffitt 
UI) #*<E>aK : c DNA 
(ill) 4t* J- < #/fcEflI : JO 
(ii) 7>f-fc V* : RO 
iU) ffiTJOKfi i EflJ r D«f 1 9 

TCCTACACAC TAATCSaAAC ACCTACTTCC ATICCTACCT CCACAAC i> 



(2) Efl) I D*^2 OOfflM 
(I) E*J«>4$» 

(A) ft* : -3(tt.«f 

(t) S : msfi 

(DI )#Di;-: (fitttt 
(Ii) #*<&«0 J cDNA 
(1(1) 'Wif-tr** ft*fiH! » 
lir) 7 : Hi 

fil) E?0cDtEK : I D S? ~r 2 0 

ACAAAATCTS TICCAAACCC CATACATCAC CACCTC 



(2) EW I 2 1 om« 
(I) E?3<0«« 

(A) fi* : 3**S*4- 

(8) B :tttt 

<t) 0Ott : -*ffl 

(D) t*o9- : tttt« 
(ii) #*fDSH > c DNA 
(Hi) 'W #**-f a*EW : 10 
<ii) 7 >X : 99 

(i I] EFVoGtt i Cfl I DS^2 1 

CCCCTTTCCA AJCACA7TTTC TCCCC1CCCT CACACC 



(2) I D#*2 2<D«« 
(i) Eftofttt 
U) It* : 
(I) ffi :tttt 
(C)ttO«:-*tt 
(ft) H*o5>- : flfttt 
(10 i cDNA 

(ill) «<f ft A*Efl| s » 

(ir) 7 V^-fcVX : Tt! 
di) E?d£>1£4l : EfQ ( D 2 2 

CCTCTACCCA AAATCTCTAC TTTCTAACCA CTAATAAACC CC 



(2) EW I D*?2 30«W 
(d EH<D«5» 
U> ** i 
(I) S3 : tttt 
(C) 

(0) hif oy- : iEOtt 
(II) ^^©CBU : c D N A 
(III) f-f **B« : H 

(10 7 >f"t ^X : 10 
(ll) E«OU«:EPgi D**2 3 

TT4CAAACTA CACATTTTCC CTACACCTTC CCCCCACCCA CC 
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<2) EM I DS*2 4<0«tt 
(I) EKlOttfc 

U) ft* : 30*3**4 
II) 32 : t*M 
<C) ffl^tt : -*« 
tO) h # o S>— : fitttK 
<U) ; c D N A 

(ill) 'W : KO 

(If) 7 V + * > * i T» 
(ii) £*J©Ktt : 1 D»^24 

CATCAACCTT CTAACACTCT CCCCTCTTCA 



#R¥7-504808 (U) 

(2) E7d 1 D*42 6S><J|« 

(i) . E*j<o*tt 

U) ft* : 30tt£*t 
(I) 22 : tttt 
(t) 

(D> Mo';-! iZ*# 
Hi) «*©fifl : c D NA 
(til) "<f »^BM : HO 

(10 7 ^f-* : Ttl 

(ii) flZ?4®2£ft : EH I Df^26 

CCTCATCCAC TAGTCJLCTCA ACATCAATCC JO 



C2) Efd 1 D*§250ffl« 
(il EHOtfttt 

U) ft* .: 11*** 

(I) £ : ttfi* 

It) ttOtt : — *tt 

ui mo?-! tatat* 

(Ml j)?08Sl : c DNA 

(Mil /W jH*^< i «0 

(It) 7 « 

(HI EMQCt s M 1 Dff*2 5 

TCCCATCCAT CAACCTTTAC ACTTACTCAC C 



(2) EW rDM2 7 0«l 
ti) E?iJ«>W» 

(0 ft* : 30*2*4 
0) S : tttt 
(0 AO» • ~*tt 
(0) h <p d ~* i Sfttt 
(11) fifOl'R i C D N A 
(III) »A-E*I : NO 

(If) 7 : 10 

(il) E?4<Ol2tt: EH I D##2 7 

CACTACTCCA TCACCTCCCT CCCCCACCCT 



(2) Efl I D3?28<0tfta 
<i) EJ*)©** 

U> ft£ : 4B*tt*t 
(II ffi : tfttt 
(CI KOtt : -*« 
(01 h*o'>- : XffiU 
(ID #*cD8fl : c DNA 
(III) /x* iH-fcf-y A-EW : 90 
(It) 7>ff/7 ; RO 
(it) K7tfcDK*t : E?0l D**2 8 

TTACTTTOTC tAACTCCCAT CATATTTAAI ATtTCCCACC CACTCCAG 



(2) C»l D*^3 0O«« 
(i) R#i©*» 

(A) ft* : nttfitt 
(I) 9 ; tttt 
U) fcOtt : 

(1) Moi<-i fitttt 
(10 ^fOflfl :cDNA 

(Hi) «n* *■ 4 i >o 

lit) 7 5 T IS 

(il) EWOEtt : EflM D##30 

CTAACTCCGI TCTACCICTC TTCCACaCM ATA 



(2) EM 1 DS*2 9 0fflff 
(1) EW©«tt 
(1) ft* ; 
(1) m s tttt 
(0 ttoft : -*fll 
(0) h # o f - i Btttt 
UU #*©ff8 i c DNA 
(111) "<f /rA-EW i 10 

(If) 7>**>% : T» 
(il) E*JO£«S : t 2 9 

CCCACTTACA CAAACTATCC ACCATCCCTA AACAATCCAT TCACTATCTC C 



(2) EM I D«3 l<Of»« 
(0 EH«>«*tt 

(A) ft * : 4I*»*J 
(I) 9 ; tttt 
(C) «<?>ft i -#* 

id) HBf-s mitt 

(II) tf^oatt: cDNA 
(111) #*f-< *^£W : N 
(If) 7>f*'/^: HO 

CACCTaCAAC ccacttactc cccccaaccc tcactactca cactctcc 
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(2) Un \ DS<?3 2tOOtt 

to &n<on& 

<»> £ ;KBft 

(0 ttOK : -*f| 

fD) I- # a 5/- : 

Hi) (0a«; cONA 

(10 7 >X : lit 

ill) RW<DCtt : Cfrj | Dfi*^3 2 

TACACTCCTC ACCGAATTCC CACACCCCCC 4ACC76 j 

(1) E^Ofctt 
U) ft* : 
(I) 22 : tttt 
(C) i -*fi| 

HI) 4^©aa ; c D N A 
(ill) «fHrj^< : do , 

(J»l 7>f *>x : 10 

CCTCC7CCTT TrAACCTTTC CCCTCAACCC TCACTACTCA CACTtTCC 46 



&*¥7-504808 (15) 

(2) EJfll D*?34<Offlf« 
CD .C^O«» 

U) ft* : 33tt8tf 
(I) S :«K 
(C) a<Dtt : 

(P) Hoy-: ffljfttt 
0l> »^OSjH : c DN A 
(Ml) iH-trf-* ft*BZf(l : 10 
(10 7 >f-fc>* ; TCS 
III) eW<SH3JK : JEfiJ r D#^3 4 

AACCITCCCT CCAATTtATT TACCCCCACA CAC 



ts » n x « * 



WWC52 Oiog/ml 



CHIXC02 log/ml 



KT/n ttmai 




lit. CI. ttltNIS/Il; 

cun/is; 



ClZtfK/lt; 

conu/a 



Cin ; U7k | AIU 



W.A.I Ifl Ml (COLTtCH cm. 63) 
11 Ail/ 1111 

«J (Mitt FAffiEt CA*X* 
IWTITVTC, TO) 

« Jor r itM 

■m Lfr« vtwli d»cu*m 

W,A,f 101 HT <CfLLTta tTO. C3) 

11 *t\j im 



ttxon us men of jipam 



wl. 14, «». *W fC-0f»)Z7 Jni im 

I Jt.A,tQ97 400 ( TAMiA J 

April |f n 



L SWTU CO LTD ) f 



M.M. 
7-14 



1.1.4.*, 
7-1* 



1.1.4.1. 
7-14 



M.M, 
7-14 



ft. mmonai 



04 FQUMT HIS 



naeruMptrt»T«mct 
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mm rCT/sa WQzni 



JOUWW. OF M&EOIUfi BrOLOCT 

«*■. in, m. i, j* it, Ausfnic ma 
pi ft m - ti7 

<l*tli1<, C; L.U, A.H.; 'CmmIc*I 
fVf-UCUsnt mt tfai tiyycrrcrl^U r*jl«nj of 



0 e n * « * 



SA 471(5 





1 tuii^a 




















11-87-11 


Atf-A- 


(974991 


24-4J-J1 






AU-A- 


70JJM1 


24-07-M 






AU-A- 


704M« 


24 -07-fl 








O440K7 


11-12-11 






»-A- 


(NCQI71 


11-12-it 






£Ml- 


<HtOI7t 


tl-U-41 






to-A- 


?10M(6 


U-07-M 






W-l~ 


flWJ67 


11-07-*! 






08-A- 


£14(781 


U-OtrtZ 






CB-A- 


224CS70 


©4-02-11 






jj-r- 


4S04JW 


24-09-12 








4WMSI 


11-31-52 


WD-A-f00tlf7 




Hon* 






W-A-»1DI947 


11-07-11 


Ad-A- 


M74M1 


J* -07 -SI 






1U-A- 


7432091 








AU-A- 


70OMI 


J4-07-JI 






EF-A- 


04(0117 


11-11-11 






E*-A- 


0440171 


U-IZ-fl - 


V 




Ef-A- 


0446174 


U-U-H 






KQ-A- 


tlOHM 


11-07-11 






VO-A- 


I1MJW 


n-07-ii 






»-A- 


in cm 


12-42-12 






m-a- 


2246(70 


05-02-92 






jp-i- 


4S0SU8 








OP-T- 


4SM4H 


12-U-«2 




Ql-U-44 




tuvi 








AV-A- 


U94WI 


fi-ir-a 






Ml-A- 


II7MH 


M-«2-t2 






EP-A- 


QtlISM 


C7-«(-tt 






J»-T- 


tuoui 


08-II-9O 






M-A- 


1112401 


21*07-92 






H-A- 


(OUUJ 


25-02-92 





'rMMtiMNMHllMIKt 



auini.ci.* -nhb* '. fmmm»*} 

C 1 2 N 5/10 

15/09 ZNA 
//(C 1 2 P 21/08 
C 1 2 R 1;91) 

<7DffiJRA ;KX 

(#iSSU) . IJk/aV-'Tfl&n 



^Uy^, ?xx - 3-h • o-H 
<*'J^B, K-7-*3 -3K-X^ 
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